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Abstract 
The use of information- and communication technology (ICT) is pervading almost all areas in our complex society. Because of 
this, the school system is expected to educate pupils in the use of different types of ICT. This means that teachers are given a 
crucial role in preparing the pupils for the information society. However, studies show that teachers and students are insecure 
about how to use ICT to enhance learning. As a consequence, teacher education should be an important arena for learning how to 
use new technology in teaching. This paper explores how teacher students’ didactic competence in use of technology can be 
developed. More specifically, we show how one very technologically skilled and committed professor in teacher education can 
influence the students’ motivations for using technology in their own teaching. Also, we look into the implications of this 
teaching for the development of didactic competence, as well as outline some further challenges and suggestions. 
© 2009 Elsevier Ltd. 
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1. Introduction 
Studies show that teachers and students are insecure about how to use ICT to enhance learning (Arneseth, 
Hatlevik, Kløvstad, Kristiansen & Ottestad, 2007). As a consequence teacher education should be an important 
arena for learning how to use new technology in teaching. However, several studies have showed that teacher 
education has limited impact on teachers’ practice (Cochran-Smith and Zeichner, 2005; Wideen et. al., 1998).  
Further, Beijaard et. al. (2007) argues that we know little of how teachers learn, and because of this teacher learning 
has emerged as an important research theme. We will argue that we also have scarce knowledge of which 
implications the exposure to new technology in teacher education have for the students’ use of new technology in 
their own teaching later on. This is the topic of our project, as we aim to explore how teacher students’ didactic 
competence in use of technology can be developed. More specifically, we will show how one very technologically 
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skilled and committed professor in teacher education can motivate students to use technology in their own teaching. 
Also, we will look into the implications of this teaching for the development of didactic competence, as well as 
outline some further challenges and suggestions. 
2.  Methods and data 
In the current research project, “Learning Management System (LMS) in the future learning environment” we 
explore how teacher students’ didactic competence can be developed through the use of LMS and other forms of 
technology in teaching. To do this, we have followed teacher students in teaching theory for the discipline of 
biology (Biology Didactics) at the Norwegian University of Science and Technology (NTNU) for a year. The 
professor in Biology Didactics is highly skilled and motivated for using new technology in his own teaching. With 
the LMS as a frame, he has used self-made videos (from a film camera or from the mobile phone), Power Point, 
Mind Manager, YouTube, digital narratives, Smartboard, a Norwegian interactive program for learning natural 
sciences (viten.no) etc. The students are exposed to the use of technology on a regular basis. With this the professor 
provides a multitude of examples of how different types of technology can be used in teaching.  
We have conducted participated observations of the professor’s teaching (fall term 2007 and spring term 2008) as 
well as the students’ practice period in schools (six weeks). Semi-structured interviews with the students were also 
conducted (12), along with a short questionnaire (25). In addition an innovative teaching session was arranged with 
the help of the professor in Biology Didactics and a voluntary teacher from a local upper secondary school/high 
school. The planning meetings between the teacher and the professor have been attended and audio-recorded, and 
we have conducted participated observation of the teaching session (one day) as well as an interview with the 
teacher after the teaching session. The teaching session was based on the Biology Didactics professor’s own 
teaching of students.  
3. Motivations for using new technology 
 The students report a number of factors that are needed in order to use new technology in teaching. Among them 
are that all the necessary equipment need to be in place, and the teachers and the pupils must know how to use this 
equipment. Further, it is vital that the teachers get some “refill” during their career regarding what types of 
technology that is possible and appropriate to use. Even though many of the students have experienced a clash 
between their own motivations from this specific teacher education, and the reality in practice periods in schools 
with poor access to equipment and skills, the importance of the form of teaching they have experienced in Biology 
Didactics is also strongly highlighted.  
We find that this teaching has been regarded as very valuable from the students’ perspective, and they claim it 
has motivated them to use technology in their own teaching. They have seen a lot of the different possibilities as 
they have been in a “technology-rich” environment with a highly motivated and inspiring professor. The professor 
has shown them how different types of technology can be used in teaching – in practice. The students claim that the 
ways in which technology was incorporated into everyday teaching in this class was decisive for their own 
motivation for using technology in teaching:  
“It is really exceptional what he [the professor] has done. You get a different perspective on things. And for us as 
well…it has always been very difficult to grasp, just a lot of mess many times…what has been published [at the 
LMS]. It’s very difficult to follow from each professor. But when you saw how you could use LMS to make videos, 
run videos and prepare yourself [for the teaching session], and how he has used technology more in general in the 
teaching…it has been rather motivating, so you would like to try some new things yourself”. 
“The professor did a really good job with us. And the reason…HE is some of the reason for me to…or, he is the 
main reason for me to use that much technology myself in teaching. Because I saw how well it functioned when he 
used it. Because there is a lot of people here at campus, or here at the university, professors and…who have huge 
amounts of knowledge of the subjects in their heads, but who lack the capacity to transmit that in an appropriate 
manner. They use Power Point, or even more stone age, overhead projectors. And if I see line after line with just 
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These quotations show the importance of the professor’s active and frequent use of technology in teaching for the 
students’ motivations to use technology in their own teaching. In addition this teaching is contrasted with the more 
traditional teaching they receive in other subjects in the teacher training programme, that is not perceived as just as 
motivating. The learning situation in Biology Didactics is experienced as something very positive and unique. The 
importance of “exemplary” teaching is highlighted by several students: 
“To be perfectly honest, I do NOT think that I would have been just as motivated to see the possibilities, if I had 
not had this teaching. Just to learn how to use the Smartboard, for example, how that works and which possibilities 
there exist, and what you can use the internet for, and how that can be used in an appropriate manner. That you get 
to see it because you need some input to get your own thinking started. And if I had experienced just those negative 
teaching sessions [the traditional teaching of technology], then I would have ended up as a very traditional teacher, I 
think, where you think that the blackboard is enough and so on. And I even got the feedback [from a supervising 
teacher in the practice period] that I did not need to use ICT in teaching just for the sake of the ICT, and I should 
rather use the blackboard since I had such nice handwriting. And I just…well, well (laughter)”. 
“He is a really good professor that is very skilled and committed. And the fact that he is actually concerned with 
the things that it is said that we SHOULD be concerned with [in the curriculum]…like for example LMS and the use 
of ICT and such things, that he manages to integrate that and shows us how to use it, that is just absorbing. And that 
is how other professors should be as well because one easily follows the same tracks. And that is not all wrong 
either, but it is good to have something from both worlds. And now it is a petty that only the students in Biology 
Didactics get this form of teaching. I think other students should have this integrated technology teaching also. 
Because when I have been out in practice periods, I experience that other students say “Oh, what is this? This I 
would like to have, too! Could you help me to set up Mind Manager?”  
The students express that without the form of teaching they experience in Biology Didactics it would be easy to 
remain within a traditional teaching framework. Biology Didactics represents an arena where a multitude of 
different forms of technology used in teaching is unfolded, and the technologies are integrated as a natural part of 
the teaching. The students highlight this as a very involving form of teaching. Further, the students have experienced 
that those students from other subjects that they meet during practice periods have responded with envy to the 
teaching the students in Biology Didactics receive. They would like the same possibilities in their own subjects.  
The quotations show that the students put great value in the fact that the professor shows them technology in 
practical use – technology used for a purpose. The students contrast this form of teaching with other inputs in the 
teacher training programme about how technology may be used in teaching. These were by and large theoretically 
oriented and students reported these to be of less value. They are also clearly motivated by the fact that the professor 
is positive and enthusiastic about using new technology.  
4. Didactic competence in using new technology 
Motivating students to use technology is a necessary first step, but not sufficient when the aim is to develop 
didactic competence. The professor has done a fantastic job in motivating the students and showing them the 
possibilities in practice. However, literature on didactics in teaching emphasize that it is also necessary to reflect 
upon your own practice and your own teaching in order to understand why you do the things you do and why 
something works and some does not. Besides considering what, why and how in teaching and learning, didactics 
need to reflect upon such issues as who should learn, where they should learn and when they should learn (Jank and 
Meyer, 1997: 17). These insights have not been taken into account to a large enough extent in issues related to the 
use of technology in teaching. The students in our study have a good starting point for using technology in their own 
teaching and are highly motivated, but we will argue that they still need knowledge about which kinds of technology 
to use for which purposes. Further, they have experienced a very “technology rich” environment with a “technology 
loving” professor, but to make full use of these exemplary learning arrangements, we argue that the students need 
tools for reflection upon their own practice.  
One of the students expresses how some of the pedagogical content knowledge in the teaching is not out-spoken 
and reflected upon: 
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“When the professor is using the new technology the way he does…you could say that his lessons have been 
overloaded with new technology. But at the same time technology is a part of the natural sciences and biology. So I 
absolutely think that it is of relevance. At the same time you get to see new things, you get insight into how the new 
technologies can be used. Not just physical technology, but also new forms of software, Mind Manager etc. You can 
sit there and…ok, he has a message he would like to transmit, but you also find a hidden message in his lessons, 
concerning for example Smartboard, Mind Manager, how he is structuring the lessons…he has a new way of doing 
that, that is very structured. It is very clear and it is transmitting both what is concerning the subject and what is 
concerning the more creative part. And I think that his lessons are not only concerning the subject itself, they are 
also concerning the creative part to a large extent…to give us insight in that part, ideas and inspiration. So what you 
are thinking, is: Wow! Maybe I should do it this way and that way. This I have to bring with me”. 
The student experiences this teaching as something positive. However, we will argue that more reflection upon 
practice is important for developing the students’ didactic competence. 
When teachers use technology in education they must decide priorities within the areas of technology, learning 
theories and issues of educational practice. We suggest that the interrelatedness of these areas may represent a main 
framework for developing didactic practices. Teaching is therefore characterized by complex challenges. It seems 
almost impossible to simultaneously relate to all aspects involved when teachers plan, carry out and evaluate 
teaching and learning. The well of options forces the teacher to make choices (Rasmussen, 2006), and for every 
decision made another is just as obvious. Teachers need to make justified choices by continually addressing core 
concepts, such as the “what’s”, “why’s” and “how’s” in didactics. We find that didactic sequencing – to focus on 
selected parts of the learning process – may be an initial step towards reducing teaching complexity. This provides 
the teacher with some centre of attention when making justified choices.  
5. Concluding remarks 
To experience teaching where a multitude of technologies are integrated in practice in a positive and involving 
manner, is of great value for the students’ motivations to use technology in their own teaching. Further, we argue 
that to develop didactic competence in the use of technology, you need more than technology exposure and the 
highly skilled and motivated professors. Reflection upon practice is also necessary. One way to do this is to present 
teacher students with practical cases about the use of technology in education. When approaching the cases, students 
should be introduced to how didactic sequencing may reduce teaching complexity. After establishing this centre of 
attention, students may elaborate further by addressing the core concepts of didactics (i.e. what, why and how). By 
this approach teacher students may develop more general insights into how to design learning environments based 
on didactic considerations of the three intersecting areas – technology, learning theories and issues of educational 
practice.   
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